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that is transduced by B-type ephrins (Cowan and Henke-
meyer, 2001), the phosphorylation of syndecan cyto-
plasmic tyrosine residues may also lead to intracellular
signal transduction. Indeed, Ethell and Yamaguchi
(1999) found that spine maturation requires a region ofEph Receptors Tingle the Spine
the syndecan-2 cytoplasmic domain that encompasses
two of the four conserved tyrosines. Thus, syndecan-2
is localized to dendritic spines and its phosphorylation
is implicated in spine maturation.During the development of excitatory synapses, mole-
With this information, Ethell et al. (2001) asked:cules cluster on dendrites to form postsynaptic densi-
what is the physiologically relevant kinase that phos-ties, and specialized structures known as spines ap-
phorylates syndecan-2 in the developing dendriticpear. EphB2 is demonstrated to control this process
spine? And, furthermore, how does syndecan-2 becomeby associating with and phosphorylating a key post-
localized to the spines? In the peripheral nervous sys-synaptic molecule, syndecan-2, thereby initiating the
tem, clustering of molecules at the postsynaptic mem-maturation of dendritic spines.
brane is initiated by activation of the receptor tyrosine
kinase MuSK (Sanes and Lichtman, 1999). The presence
Neural transmission occurs at synapses, which are of several EphB receptors at postsynaptic specializa-
highly specialized cell-cell contacts that form between tions in the hippocampus (Torres et al., 1998; Buchert
presynaptic neurons and their postsynaptic targets. et al., 1999) suggested that these receptors may play a
Molecules involved in receiving and transducing neuro- similar role in the central nervous system. Moreover,
transmitter signals cluster at distinct regions of the mem- EphB receptors can bind several synaptic PDZ-domain
brane to form the postsynaptic specialization. While much proteins as well as, in a ligand-dependent manner,
progress has been made in recent years concerning NMDA receptors (Hock et al., 1998; Torres et al., 1998;
the morphogenesis of postsynaptic specializations in the Buchert et al., 1999; Dalva et al., 2000). In addition,
peripheral nervous system at the neuromuscular junction B-type ephrins stimulate the formation of excitatory syn-
(Sanes and Lichtman, 1999), the identity of signals that apses in cultured neurons (Dalva et al., 2000).
regulate the development of postsynaptic specializations The authors tested the theory that EphB receptors
in the central nervous system has remained elusive. may influence synapse development by interacting with
Most postsynaptic specializations for excitatory syndecan-2. They found that EphB2 and syndecan-2
synapses in the central nervous system are localized to colocalize in neurons and that they physically associate
dendritic spines, which are mushroom-like protrusions both in transfected cells and in the developing brain. It
that decorate the dendrites of the receiving cell. These is unclear whether the interaction between EphB2 and
spines develop after neuronal connectivity has been syndecan-2 is direct or whether there may be intermedi-
established, and changes in their morphology have been ate adaptor proteins that bridge the two molecules. Both
associated with synaptic plasticity and long-term mem- EphB2 and syndecan-2 bind synaptic PDZ-domain pro-
ory (Yuste and Bonhoeffer, 2001). A report in this issue teins, which are likely to participate in clustering of mole-
of Neuron by Ethell et al. (2001) provides evidence that cules at the synapse. However, the PDZ binding domain
spine morphogenesis is controlled by the receptor tyro- of syndecan-2 is not required for the interaction with
sine kinase EphB2. The idea is that EphB2 phosphory- EphB2, suggesting that the PDZ-domain proteins may
recruit additional proteins after the EphB2/syndecan-2lates the cytoplasmic tail of syndecan-2 and in the pro-
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ily members, may help to unveil the role of these mole-
cules in the development and plasticity of synapses.
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NMDA Receptors Turn to Anotherceptor phosphorylation of syndecan-2 is required for
the localization of these two proteins to developing Channel for Inhibition
spines and that this activity is necessary for the matura-
tion of the spines. When combined with the work of
others, the present study argues that EphB2 has impor-
Activation of glutamate receptors generally increasestant roles in the recruitment of many synaptic players,
neuronal excitability. However, Isaacson and Murphyincluding the GRIP, PICK1, and AF6 PDZ-domain pro-
show in olfactory bulb granule cells that NMDA recep-teins, NMDA receptors, as well as syndecans. Thus,
tor-mediated calcium influx couples to large conduc-Eph-ephrin signaling may play a central role in synapse
tance (BK) calcium-activated potassium channels. Thedevelopment and function.
resulting inhibition is long lasting, which may be criticalThe discovery that EphB2 kinase activity mediates
to the operation of the dynamic circuitry of the bulb.syndecan-2 clustering and spine morphology suggests
that these postsynaptic functions may be regulated by
NMDA receptors are widely known for their ability toephrin activation of the receptor. The fact that B-type
ephrins can also signal into their own cell raises the mediate changes in synaptic plasticity, due to calcium
flux through the receptor. However, increasing evidencequestion of whether this reverse signaling may play simi-
lar roles in the clustering of proteins and maturation of indicates that they can also mediate more direct, short-
term effects on neuronal excitation. One of the morethe presynaptic membrane. Analysis of mice carrying
mutations in the genes encoding EphB receptors and striking examples of this phenomenon was shown re-
cently in the olfactory bulb, at dendrodendritic synapsestheir corresponding ephrins, although potentially com-
plicated due to the notorious redundancy between fam- between excitatory mitral cells and inhibitory granule
